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The authors assumed that the populations are all
“rainbows,” but on page 47 they mention the faint
- yellowish “cutthroal” mark ol the trout from the
I‘.iﬂ Yaqui in Sonuvra, Mexico, which de Boen in
1947 classified as Rie Grande cutthroats. Again on
page 51 they say of the trout they style the Mexican
golden trout, “These are beavtiful fish and their
dominant f'EIItH‘E, when ﬂ]i‘n:, is lhe hl'ight Qrange
‘culthroat’ color below the jaw and on the belly.”

It is wel! known that cutthrvats often have the
polored lateral band and 1 have observed 1he
“strong orange of the lower fins” {(page 57} and the
rosy color which they quate from Flechsig's ficld
notes, “orange-red of vemrum dees not extemd up
. abuve lower bases of the puired fins. Rosy color is
. well developed between the parr -marks,” on cut
throats it never on rainbows. This exemplifies the
difficulty of working with old preserved material
when ihe principal identifying charactér s & ge-
aetic cotur pattern, This is alsu evident from the
- authers' color descripiions as “hadly faded,” page 39;
the Rio Culiacin colblection “closely resemble the
Yinaloa rainbows after preservation,” page O7;
“there B specimens have faded to & Jull brown . ..
the rainhow stripe has completely disappeared,”

pm 3.

A few contradictivns #re curious. On page 45 the
suthore (after not worrylng about the nnderjaw
“ewtthroat™ coloring) are wupset by fnding one
specimen {(out of 25) in the Santo Demingo Kiver,

sja California, with three well-developed basibran-
- chial teeth. They say, . . . it gave no hint of other
- cptthroat charactieristics. Hybridization with sea-run
cutthroat could have sceurred earlier, and this fish
could represent the result of a rare recombination
of genes or a gene muiation suddenly producing this
character.” After calling the Rio Yaqui trout “rain-
bows” on page 47, they stute on page 64 that, "“The
possession of a faint, yellowish ‘cutihroat’ mark by
the Black Canyon and (asas Grandes rainbows
could reflect hybridization with the Rio Grande
cutthrear . .." :

On page 59 the authors conclude that StilweH was
misinformed conrerning the planting of hatchery
rainbows in the Rio 'Ig'uchns, but on page 64 ithe
authors say, “I it is true, as Stilwell (1948, p. 135)
states, that English tmmigrants introduced rainbow
trout into northwestern Mexico, the Black Canyon
and Casas Grande populations could represent hy-
brids not only between the Rio Grande cutthroat, but
. also between the Gila wrout or seme other form of
. rainbow.”

"~ The “coeficient of difference” used by the suthors

is a “cookbook” method devised to replace standard
sfatistical procedures. According to this method the
.. vartebral coints of lecalities are compaved (p. 3)
‘in which even the extreme ranges of the counts do
- mot overlap and vet they cannot decide whether or not
the iwo populutions averlap!

The authors prefer to ignore the present nemens

- pelatorial procedure of drupping the extra § in the
4 o genitive case of proper numes denoting species,
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This is 8 revised and greatly enlarged outgrowth
of the author’s earlier work, Methods of Estimating
Vitel Statistics of Fisk Populations (1948}, aflection.
ately known by fishery workers everywhere as “The
Green Monster.,” The revision presents a weslth of
measurement theory and technigue, the enormity of
which defics comprehensive review, CﬂTFiled by
one of the world's Eeaders in the held popula-
tion dynamics, the contents touch upon all prebiems
commonly encouniered in estimuting fish population
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parameters, A wide variety of worked examples using . %

hyputhetical and actual data facilitates the applica-
tion and solutivn of formulas derived by the author
or drawn from a vast but scattered literature. Sources
of estimation bias are recognired and, where possible,
accounted for through appropriate data adjustment.

This is not a textbook, but strictly a handbook
as the title indicates, and it will prove moast useful
to the more advanced student or researcher. The
user must be familiar with the vagariea of natural
popilations, the intricacies of sampling theery, and
the nature of variability. A working knowledge of
the structure ol modern fshing theory i3 also im-
plied. Such previous understanding is indeed a for-
midable barrier to most biolegists and the lack of it
is frequenily circumvented through acceptance at
face value of measurement technigues that may not
be appropriate in given situations. Unfortunately,
the author did not devote maorve space to develop-
ing, in elementary terms, the theory referred io
ahove. For the average biologist this would have
meant enhancement of the buug: ever-all value and,
conceivably, curtailment of indiscrinninate *‘couk-
puk™ application of techniques. Inmead, tlte author
plunges abruptly into a glossary of complex terms

and symbols, many of which have been shown to

have highly ambiguous meanings. [Note: An attempt
v standardize terms and symmbols has been made
by the Conseil Permanent Interhational pour FPEx-
Erﬂritinn de ls Mer (1959).] Following a rather
rief discussion of parameters {i.e., mortality, growth,
and veproductivn}, he then considers in relatively
great detail the interpretation and use of “catch
curves"” in estimating survival, and hence total mor-
tality, in defined populations. Much of this discus-
sivin relies upon hypothetical examples in which
certain factors, particularly recruilment, are either
fixed or sllowed to vary. This conditional approach
illustrates what theoretically happens in nature;
but ia of little xid to the bhiologist struggling to
estitmate, say, actual recruitment, ‘and ce Ic-
cruitment-yield-stuck relationships, The peint here
is that too much emphasis is frequettly placed on the
hypothetical mechanics of aceepted and well-docu-
mented theory, and not enough on the real prob-
lema of establishing the conditions necessary to im-
plement the theory snd, jusl as mporlant, of ac-
quiring the daia for computing the statistics it is
designed 1o yield.

Chapters on mark-recovery experimenia; uses of
catch statistics to xssess populationa snd various
characteristics thereof; vyield prediction; stock-
progeny relatiunships; nm{ the coneept of equilib-
rium yield complete the handbook, Those describing
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13_ tl’lﬂ purpose, structare, .nnd ﬂppliﬂﬂliﬂﬂ of marking

experiments are particularly well done and should
receive vonsiderable attention from fishery biologists
everywhere, The section on stock-recruitiment re-
lationships is greatly augmented by the author’s

2" gwn important contributions in this area. A very

comprehensive bibliography and useful index sup-
plement the 1ext.

Seemingly glonsed over throughout the book ia
consideration of the real adequacy of varieus types

s of fishing gear &8 sampling devices. In this. connec.

Ja rion one must acknowledge the important concept

- " of “effective febing intensity” advanced by Bever-

" ton and Holt L0a the Dynamics of Explowed Fish

Populations (19573}, They have shown threugh

apatial and temporal siratification of fishing effort
that a true prubability-of-cepture index can be de-

rived for bottom-dwelling apecies taken by \rawls,

But this should not divert our attention from the

5:°2 fact that the effectiveness of other gears such as

raps, gill nets, long lines, etc., depends almost en.
tirely on the fluctuating availability of the species
they are designed to captaré. Population statistics
based on catch and effort data issuing from hsheries

. employing such gear thereby suller from bias of

unknown degree.

in addition to presenting a concise summary of
available techniques for studying fish populations,
this hundbook also alludes to many areas of hishery
science in which knowledge is weak or lacking. In
a sense, it could be considered a stimulus to further
reseatch in the field of population dynamics. A
hargain ut twice the cost, it will prove indispensuble
to many praclicing biologists.
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To say that this is 8 monumental work and is
destined 1o become n classic in its field may scund
(rits, bul in my opinion ix a simple statement of
fact, No treatise, on thiz subjeet, of comparable scate
exisled previously or is likely to be forthcoming for
some years. 1 was privileged 1o heur parts of the
formulations ably presented by the renior author
in & special course of the Duke University Marine
Laboratory st Beaufort, Marth Caroling, in the sum-
mer of 1951, The completed volume reflects the same
thoroughness of analysis and care in presentation
that was evident during the course. It represents
the fruits of 6 years’ work on the part of the authors,
both internationally distinguished as biologists und
biemetricians. The apnalyses are direcled primarily
toward demersal fish and fisheries of the North Sca,
but will inevitably be of much wider applicalion i
other fisheries and to other graups of animuls as well,

The reader will find the arrangement of the ma-
terial bulh orderly and logical, Part I introduces the
concepis of factois contributing to the increase or

decrease of fish populstions. This is fullowed by the
preseatation of  mathematical models  which  take
into account the four majur inlluences on populatien
size: recruitment, growth, nawiral mortality, aad
fishing mortality. These models arc “deterministic” in
that they assign constant values to population param.
eters. Alithough “probabilistic” models (with sta-
tistical variation in paramelers) would be closer w
naiure, the authors bave concluded {and I believe
rightly so) that these models would not justify Lhe
grealt labor involved and the further complication
of an already complex sel of furmulae, in considera-
tion of the limiativns of the basic data. The section
concludes with {formulae for estimation of the all-im-
poriant vield, and other parameters such as catch-
per-unit-effort, popwlation number, mean lengih,
and mean weight. Natable in this section is the use
of the growth formula of von Bertalanffy, which the
authors believe 16 have a much sounder physiological
basizs than the empirical curves used in previous
treatments. '

The prollem of varialion in the [our basie parvam-
eters is considered in Part 1. Ilere these rates are
refated to age, time, and population density. The
further complexities intruvduced hy fisheries depend-
ing on mixed populations of twy or more species are
also unalyzed.

Estimation of the vital rutes and other numerical
values included in the mathematical models is set
forih in 1'art §tl, Hlustrative material is drawn
mainly from the plaice and haddock fisheries of
the North Sea, although other species and areas
are meniioned, Total mortality rate and maximuom
age are derived, after which the problem of separat-
ing natural and fishing montalities is faced. Mcthods
of this separation frem cither murking experiments
or age composition data are amply described. Meth.
ods of deriving recruilment amf growth rates com-
pll:lt: this sectiun of the baok.

A most salient feature, from the sandpoint ol
the fishery administrator, is found in Part IV,
which shows in detail how to apply the lurmula-
tions to problems of regulation. Even an example
of a vork sheet for the ealeulations is provided. (al-
culations resalt in the yield curves and “yield
isopletha,” There is an extended exposition of cer
tain principles and metheds of fishery vegulation,
which, although slanted tuoward trawl hsheries, have
a much wider application. Novellies, as coempared
with most stadies of this type, are the cunsideration
of economic as well as biological relationships, and
the propesal of control charis 1o evaluute the effects
of regulations. In the finul puges this section heeanies
rather specific to North Ses problems, showing the
effect of several fisheries working on the same re-
source, minl venturing a prediction of the benefits to
be achieved by the adoption of specific regulations,

To complete the book, the authors have added
appendices containing tables of data used in appli-
cation of the models, an extensive bibliography, and
a uscful glossary of symbwls and subject index.

The reviewer hud difhculty finding unylthing in this
excellent hook to criticize. However, for many pres-
ent-day fishery workers the very thoroughness anid
complexity ‘ol the fonnulutions, which provide one
of the strengths of the treatment, also may contain
one of its weaknesses, Men responsible fnr fishery
administration are often not highly wrained malhes




